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Item: Relationship size of particles and rate of water...... p.1

Questions 6-8 refer to the following information.

Most soils are a mixture of particles of different sizes. Water moves through soil at
different rates, depending largely on how much of each size particle makes up the soil.
The table below shows the percentage of each size particle in five different soils (A, B, C,
D, E) and the rate at which water moves through each of the soils.

RATE OF WATER MOVING THROUGH DIFFERENT SOILS

Percentage Percentage Percentage Rate of Water
Soil Largest Particles | Medium-Sized | Smallest Particles |Draining Through
(%) Particles (%) (%) Soil (cm/hr)

A 100 0 0 21

B 85 10 5 6.1

C 40 40 20 1.3

D 20 65 15 0.69

E 0 0 100 0.05

VC298869

6. Describe the relationship between the size of the soil particles and the rate at
which water moves through the soil. Use the data in the table to support your
answer.

VC298870

7. Explain why the size of the soil particles affects the rate at which water moves
through the soil.
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Item: Relationship size of particles and rate of water...... p.2

Questions XX-XX refer to the following information.

Most soils are a mixture of particles of different sizes. Water moves through soil at different rates,
depending largely on how much of each size particle makes up the soil. The table below shows the
percentage of each size particle in five different soils (A, B, C, D, E) and the rate at which water
moves through each of the soils.

RATE OF WATER MOVING THROUGH DIFFERENT SOIL TEXTURES

Percentage Percentage Percentage Rate of Water
Soil Largest Particles | Medium-Sized | Smallest Particles | Draining Through
(%) Particles (%) (%) Soil (cm/hr)

A 100 21

B 85 10 S 6.1

C 40 40 20 1.3

D 20 65 15 0.69

E 100 0.05
Content Area Earth and Space Science
Content Topic - Earth Structures - Properties of Earth Materials
Subtopic

Content Statement

E8.6: Soil consists of weathered rocks and decomposed organic material
from dead plants, animals, and bacteria. Soils are often found in layers
with each having a different chemical composition and texture.

Science Practice Using Scientific Inquiry
Cognitive Demand Knowing How
Achievement Level
I
Item:

VCI98869

Describe the relationship between the size of the soil particles and the rate at which water
moves through the soil. Use the data in the table to support your answer.
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Anchor Set...... p-1

Response correctly describes the relationship between size of soil
A-1 frasig 3 pam}'?les to rate of water passing through the soil and includes
supporting data from the table: . . . more large particles, water
will drain more quickly. . . Soil A has 100% larger . . . water
moves at 21 cm/hr . . . Soil E, which has 100% smaller particles . .
. moves at 0.05 cm/hr.
(256401) Response correctly describes the relationship between size of soil
3 particles to rate of water passing through the soil and includes
supporting data from the table: The larger the particles in the soil,
the faster the water moves through. Soil A had 100% large
particles and the water moved faster through Soil A.
(256311) Response correctly describes the relationship between size of soil
3 particles to rate of water passing through the soil and includes
supporting data from the table: moves slower through little
particles (E) moves faster through big particles (4).

Response correctly describes the relationship between size of soil
@56475) 2 A particles to rate of water passing through the soil but does not
include supporting data: The larger the partioles the faster water
moves the smaller the particles the slower water moves.

Response correctly describes the relationship between size of soil
gsai) 2 A particles to rate of water passing through the soil but does not
include supporting data: . . . smaller the particles sizes . . .the
slower water will move.

Response correctly describes the relationship between size of soil
e 2 A particles to rate of water passing through the soil but does not
include supporting data: The larger the soil particles, the faster
water moves through the soil.

A-2

A-3
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Anchor Set ...... p-2

(256432) Response provides a correct statement using data in the table, but
A-7 2 B does not describe the relationship between size of soil particles
and rate of water: . . . soil A 100% of the largest particles it moves
through the water at a rate of 21 cm. per hour . . .soil E 100% of
the smallest particles it drains through the water at 0.05 cm. per
hour. The listing of two soil types only is an implied comparison
of the water rates. Also, the data is chosen to address the size/rate
relationship.

Response provides a correct statement using data in the table, but
A-8 (256332) 2 B does not describe the relationship between size of soil particles

and rate of water: In soil A the rate of water more than soil E.

(000018) Response provided is incorrect: . . . bigger the soil particle . . .

1 slower it moves. . . smaller it is, the quicker it moves. Water would
move quicker with bigger particles and slower with smaller
particles.

Response provided is incorrect: . . . smaller amount of particles
A-10 (256333) 1 the faster rate, and the largest amount of particles the slower the
rate. Amount of particles is not the same as size of particles.

Response provided is inadequate: In A the water runs 21cm/hr. In
A-11 (256426) 1 Bt runs 6.1 cm/hr. . . In e it runs 0.05 cm/hr. This is a restating of
the last column of the table provided for this item. It does not
describe or imply any understanding of size of particles and/or rate
of water.
(000007) Response provided is inadequate: The soil is 100%, 0 medium, 0

1 small, and the draining through soil is 21, This is a restating of the
data for soil A from the table. It does not describe or imply any
understanding of size of particles and/or rate of water.

A-12
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Anchor Set 3...... p-1

=,

3

YCireeep
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer,

Ti-there ace tmove ldl.l'atf ?a,-hdcs)ﬁ-«: wadee will drarn
wore guickly. 3l A has 100% larger particles, so joler
woves through +he goil more rapidly than Serl &, which
hes 1007 smaller pacticles. Seil A's water maves o.+é?|em/hr3
ard Sl E's  wader moves ot .08 cm /hr,
©

YCI95a6p
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer,

The Varger e {oriheS An thy
W\ e % u::’%er P VES

&uan, 5(} S 0% \a
d\(. 39 J:k\*l \ualQ\“ WVQQ%W
ﬂ\mlﬂa

YCisgaer
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
ANsSwer,

moues Slowed Theewen Wite partices
fﬂ moves fastes heugn big pedicies
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Anchor Set 2A ...... p.2

2A

Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer,

Thelagel e gortictes Yhe Qgier \wodermoves
.H"'?_SMMW e PO\f‘thﬁs "‘TLL Sowecr Wod2e tmaueSe

YCrsner

Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer,

T!\& ln.rB{ar the E#:I Pn.ri-}c,]cg’ +Hhe {(}._s-f-ef— wn 1o~

movls 'H\roblg}‘ the sob I
@
g

YCirgaeR
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer.

The Swmellen #ha pahicls Gzey
M FHha Sarl eAL #he Slowra wEk A
wiél weve: fhiowh (.
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Anchor Set 2B...... p-3

@

YCIPER6R
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer,

Wen ot sl @ 100% of e \ogest @rdicles
B oes Yiogn Yre Vater ol o (ere of

Al L Qe oot PY g0 @ \OO7% of e
SenalleSt @ohales ¥ e, ’\’\r*faﬁh e
Vv oF 0,08 om. € oot

R oviy il
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer,

:’Lh Soy & he Rate 0% warel Mole
%\\m 5@:\ E.

@

Y2Igase
Describe the relationship between the size of the soil particles and the rate at
which water moves through the soil. Use the data in the table to suppart your

e Dioger tne Soil Dartice is,
e SOwer ' (NONES. The
SOIRY T8 WA Quicker 1t

MONES.
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Anchor Set 1...... p-4

YCIrgaer
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer,

wwﬁﬁn% on Yre Slze o Yre co¥ces,
e SMGVeC omovnt- ok parides e
Hooe( (O ,0Nd ¥e \oOedr amnount o
DocRdes  The Qower e rode.

0

YCI9E86»
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil, Use the data in the table to support your
answer,

T g the  walr (w2 op
Bn Be  FE 5 W a/ir

ot O T oras L3 ol
Tn D T wahr 1A o.l4 Cf-ﬁ,r
) & T+ rnS 005 i

YCIPE6R

Describe the relationship between the size of the soil particles and the rate at
which water moves through the soil. Use the dzata in the table to support your
answer,

The 2o\ "> 00% |, o et , O
am\ angd Hee pré-nn'. ngy “Thun\n
NS A\

10
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Practice Set 1 Score Guide...... p.1

Code

-Description

Complete

Student response correctly describes the relationship between the size of soil particles
and the rate at which water passes through soil using data from the table for support.

Student response may or may not include quantitative information in the comparison.
Note:

— Acceptable synonyms for “faster” include: highest, most, quicker.
— Unacceptable synonyms for “faster” include: best.

For example:

The larger the particles the faster the water travels through. For example,
water passes through soil A, which has large particles at 21 cm/hr, while water
only moves at 0.05 cm/hr through soil E, which has the smallest particles.

Water moves the slowest through soil E (0.05 cm/hr), which has very small
particles and the fastest (21 cm/hr) through soil A, which has the largest
particles.

That the bigger the particle the faster it travels because soil A at a 100 and the
largest particle travels a 21 cm/hr where as soil D at 20 travels at 0.69 cm/hr.

Water moves fastest through soil with large particles (soil A) and slowest
through soil with small particles (soil E).

The more small particles contained in the soil, the slower the water passes
through it. Soil E has the most small particles and the slowest rate.

11
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Practice Set 2 Score Guide Continued...... p-2

Partial

2A

Student response correctly describes the relationship between particle size and rate of
water movement, but does not refer to the data from the table for support.
For example:
¢ The larger the particle the higher the rate of water moving through the soil.
The smaller the particle is then the least rate of water moving will appear.

¢ The more small particles contained in the soil, the slower the water runs
through it.
* The water runs through soil with the largest particles fastest.

2B

Student response provides a correct statement using data in the table that addresses
the size/rate relationship, but does not establish the relationship between the size
of soil particles and the rate at which water passes through soil. The response
includes some kind of comparative language {explicit or implied) that indicates an
understanding of the data.

Note: Acceptable comparative language includes: fast(er), slow{er), big(ger), large(r ),
small(er}, quick{er].

For example:
e Water moves fastest through soil A and slowest through soil E.
o The water runs through the soil with 100% large particles at 21 cm/hr and
through the soil with 100% small particles at 0.05 cm/hr.

o The size of the soil particles of soil A is faster because the rate of it is 21 cm/hr.

» The soil A moves quicker through the water at 21 cm/hr. And the soil E moves
slower at .05 cm/hr.

Unsatisfactory/Incorrect

Student response is inadequate or incorrect. The response may repeat data
from the table, but describes an incorrect relationship between particle size
and rate.
For example:
e The smaller the particles, the faster the water moves through them.
e The relationship between the size of the soil particles and the rate at which
water move through the soil is that both have a good rate.
* The more particles you have in the soil the more rate of water is moving
through the soil.
¢ The more texture the soil has the faster the water moves through it.

12



Relative Size Practice Set 2

Scoring Real CR Response Items...Practice Set 2 Repsonses....p.1
WFMID: 23524900 Sequence 0000000032
NAEP 2009 Grade 08 Subject SC Batch I0003900 PAS 000300095

UIN 00020247679813200902 Import Item ID 09F2511 06 Clip vC298869 2
' l

YCIsga6y

Describe the relationship between the size of the soil particles and the rate at
which water moves through the soil. Use the data in the table to support your
answer.

Tre bioger the Testen

WFMID: Z3526900 Sequence 0000256269

NAEP 2009 Grade 08 Subject SC Batch I0094900 PAS 009400103 .

UIN 00020250839813200902 Import Item ID 09F2S11_ 06 Clip VC298869 ? e 2
yCissase

Describe the relationship between the size of the soil particles and the rate at
which water moves through the soil. Use the data in the table to support your
answer.

Tt Seems Bt <) i-dh the largrst ,oa-ew‘ra:;-e of
Lavgest porticTe$ dvarn €o%te I+ Tupr one 1/ rih e by hest
Peecantag € of Fue Smalles ,aar-h‘c/fs deorn  He
slowrs f.

13
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Practice Set 2 Repsonses....p.2

WFMID: Z3526900 Sequence 0000256499

NAEP 2009 Grade 08 Subject SC Batch 10125900

PAS 012500034
UIN 00020802589803200902 Import Item ID 09F2S11 06 Clip VC298869 ? ; E 2 ;
4 -

YCIot869
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer,

Wotex woves faghér Abvowh o) with .
\ovger gor¥icles becquse  srraller pavticles
blogld  the way rore The swmaller Yhe
?aﬂ-'ndes Yhe ladest N e G wole Yo
g0 "I%‘rmg}g The woter in 20/l A Awind fashr
Arop ustev, w soil E

WFMID: Z3526900 Seqguence 0000256289
NAEP 2009 Grade 08 Subject sC Batch 10134900 PAS 013400045

5
UIN 00020254999813200902 Import Item ID 09F2Sl1l 06 Clip V(‘_‘298869«"P z ’
L

YCIFgB6p
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer.

The dhe  Puoafage | The Falteo bhy
um%,mM .

14



Relative Size Practice Set 2

Practice Set 2 Repsonses ....p.3

WFMID: 23526900 Sequence 0000256285

NAEP 2009 Grade 08 Subject SC Batch 10094500 PAS 009400430

UIN 00020254109813200902 Import Item ID 09F2511 06 Clip VC298869 ?: ? 5“
=

YCZRsaer
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer.

The \osger Yt sofl posiiales o€, fne Qastec
woded il nmove Ancough T bherdingg were
o\l legae @osiieks He worte Acoimed a\empee
houf, 000 Winen BETe a3 losge Dociitles, P
Awined (5.) Cpngec euey, :

\ %"

WFMID: Z3526500 Sequence 0000256492

NAEP 2009 Grade 08 Subject sC Batch 100743900 PAS 007400273

UIN 00020801679803200902 Import Item ID 09F2511_06 Clip vC298869 i 2) E
' «.

YCIvga6p
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer,

Tre, obernias ek Yoe Gze
TR R e s
e . O R S\ G (g \
v ek WY FC%Q*‘S ’D'\(CC% cﬁgf

Tocgl Qudn e

15
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Practice Set 2 Repsonses ....p.4

WFMID: Z3526900 Sequence 0000256355
NAEP 2009 Grade 08 Subject sC Batch 10255900 PAS 025500010 "

UIN 00020366669815200902 Import Item ID 09F2811_0§ Clip VC298869 PZ g?
"

YC29886P
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil, Use the data in the table to support your
answer,

The. bgge e ity the more the v¥er mys

WFMID: Z3526%00 Sequence 0000256318

NAEP 2009 Grade 08 Subject sC Batch 10053900 PAS 005300398

UIN 00020343879815200502 Import Item ID 09F2511_06 Clip vczsasssp . ?

yCIrsaey
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer,

O ond C teconna. MBY\M SV-3
\ouaesy [eC TNt O6 Dresliog ¥
LIRS ) A0 RO o\l el |

16
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Practice Set 2 Repsonses ....p.5

WEMID: Z3526900 Sequence 0000256384

NAEP 2009 Grade 08 Subject sC Batch 10255900 PAS 025500551

UIN 00020372079815200902 Import Item ID 09F2511 06 Clip VC2SBSSP¢ ; P ?
L3

YCIsga6p
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer,

T\ﬂéﬁ Mora Soi -\-‘nzce '3, 'Hmz, Mmate, Woly
Ae\s lév\fwg‘n . \oo'l- \f"as 2\ . cConllr.
%gglo,hwguﬁm Onlyy oo L1 Cm /;L,-.

WFMID: Z3526900 Sequence 0000256400

NAEP 2009 Grade 08 Subject SsC Batch 10242900 PAS 024200326

UIN 00020375689815200902 Import Item ID 0SF2S11 06 Clip V(298869 P: !ll IQ

YC298869
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer,

e revonenp belwen e Wil
Parkices 8 We e & wnich warer
movey S that the S partice nwomiers
ave. b’{ggc( Hhen the care of waxe
YO QGampie o] A is loo @ Yde of water 52)

17



